INTRODUCTION
In recent years, the analysis of hydro magnetic convection flow involving heat and mass transfer in porous medium has attracted the attention of many scholars because of its possible applications in diverse fields of science and technology such as -Soil-sciences, Astrophysics, Geophysics, nuclear power reactors etc. In Geophysics, it finds its applications in the design of MHD generators and accelerators, underground water energy storage system etc. It is worth-mentioning that MHD is now undergoing a stage of great enlargement and differentiation of subject matter.
These new problems draw the attention of the researchers due to their varied significance, in liquid metals, electrolytes and ionized gases etc. The MHD in the present form is due to contributions of several notable authors like Shercliff (1965) , Ferraro and Plumpton (1966) and Crammer and Pai (1973) .
The heat and mass transfer effects on a flow along a vertical plate in the presence of a magnetic field was investigated by Elbashbeshy (1997) . The influence of combined natural convection from a vertical wavy surface due to thermal and mass diffusion was studied by Hossain and Ress (1999) . Chen (2004b) investigated the effects of heat and mass transfer in MHD free convection from a vertical surface. In addition, the applications of the effect of Hall current on the fluid flow with variable concentration have been seen in MHD power generators, Astrophysical and meteorological studies as well as in plasma physics. The Hall Effect is due merely to the sideways magnetic force on the drifting free charges. The electric field has to have a component transverse to the direction of the current density to balance this force. In many works on plasma physics, the Hall Effect is disregarded. But if the strength of magnetic field is high and the number density of electrons is small, the Hall Effect can not be ignored as it has a significant effect on the flow pattern of an ionized gas. Hall Effect results in a development of an additional potential difference between opposite surfaces of a conductor for which a current is induced perpendicular to both the electric and magnetic field. This current is termed as Hall current. Model studies on the effect of Hall current on MHD convection flows have been carried out by many authors due to application of such studies in the problems of MHD generators and Hall accelerators. Some of them are Aboeldhab (2001), Dutta et al. (1976 ), Aeharya et al. (2001 and Biswal et al. (1994) . In the above studies the effect of heat source/sink effect was not considered. The study of heat transfer problems in presence of heat source/sink is quite important in the field of Industrial Technology. Ostrach In the above mentioned works the thermal diffusion (Soret) effect was not taken into account in the species continuity equation. The flux of mass caused due to temperature gradient is known as the Soret effect or thermal diffusion. The experimental investigation of the thermal diffusion effect on mass transfer related problems was first performed by Charles Soret in 1879. There after its effect is termed . as Soret effect in the honor of his name. In general the Soret effect is of smaller order of magnitude than the effect described in Fick's law and is often ignored in mass transfer process. Though this effect is quit small, but the devices may be arranged to produce very sharp temperature gradient so that the separation of components in mixtures are affected. Eckert and Drake (1972) have emphasized that the Soret effect assumes significance in cases concerning isotope separation and in mixtures between gases with very light molecular weight (H2 ,He) and the medium molecular weight (N2, air).
Based on Eckert and Drake's work (1972) many other investigators have carried out model studies on the Soret effect in different heat and mass transfer problems. Some of them are Dursunkaya and Worek (1992) , Kafoussias and Williams (1995) , Sattar and Alam (1994) , Alam et al. (2005a , 2005b , 2006a , 2006b , 2006c and 2007 ), Raju etal. (2008 .
In view of the significance of the Soret effect as well as Hall Effect, it is proposed in the present paper to investigate the unsteady MHD free convective flow past a vertical porous plate in porous medium with Hall current, thermal diffusion and heat source. Here the main objectives are to the study the effect of Soret number and Hall parameter on the flow and transport characteristics. We now consider an unsteady flow of an electrically conducting fluid past an infinite vertical porous flat plate coinciding with the X-axis y = 0, taking into account the thermal diffusion, Hall current and heat source in presence of a uniform transverse magnetic field by making the following assumptions:
BASIC EQUATIONS
(i) All the fluid properties except the density in the buoyancy force term are constant.
(ii) The plate is electrically non-conducting.
(iii)
The magnetic Reynolds number is so small that the induced magnetic field may be neglected. where V0 is a constant and V0)0
Therefore the velocity vector v is given by Let us introduce the following dimensionless quantities:
All the physical variables are defined in the Nomenclature. The shearing stress at the wall along x-axis is given M8x4 (2.3.19) and the shearing stress at the wall along z-axis is given x4 (2.3.20) The constants involved in the above discussion have been obtained and presented in the appendix.
DISCUSSION OF THE RESULTS
In order to attain a physical insight into the problem, we have carried out numerical calculations for the velocity field, temperature field, concentration field and shearing stresses at the plate due to primary and secondary velocity fields for different In the figures 2.5 and 2.6, the effects of Soret number and Hall parameter on the temperature field 0r against r\ are shown, respectively. We see from figure 2.5 and 2.6 that 0r increases sharply for small values of increasing r|, irrespective of the choice of values of S0 and m. The same figures also indicate a steady fall in 0r for comparatively larger values of r\ i.e. asr) -» oo, regardless of the choice of values of S0 and m. This is attributable to the fact that a heated plate is considered and hence, near the hot plate, the fluid temperature rises sharply and then again declines with increasing distance from the plate-surface. 
CONCLUSIONS
Our investigation may be summarized to the following conclusions: 
NOMENCLATURE
B0 is strength of the applied magnetic field C is the species concentration of the fluid Cp is the specific heat at constant pressure CTO is the species concentration far away from the plate C* is the species concentration of the fluid at the plate D is the coefficient of chemical molecular diffusivity Dt is the coefficient of chemical thermal diffusivity E is the electric field e is the electron charge Gr is the Grashof number for heat transfer where The real (x,,i = l,2,.... ,6;Lt,i = 1,2,3,.....,11) and imaginary (y,, i = 1,2, , 6; M,, i = 1,2,3, ,11) parts of the above constants are as follows 
